Double-stranded RNA signaling by Toll-like receptor 3 requires specific tyrosine residues in its cytoplasmic domain.
Double-stranded (ds) RNA, a common product of viral infection, can induce transcription of many cellular genes, including the 561 gene that encodes P56, a regulator of protein synthesis. Here, we report that induction of the 561 mRNA by exogenous dsRNA is mediated by Toll-like receptor 3 (TLR3), and it requires no new protein synthesis. Because gene induction by dsRNA is blocked by inhibitors of tyrosine kinases, we investigated the potential roles of the five tyrosine residues present in the cytoplasmic domain of TLR3 by their individual and combinatorial mutations. Transfection assays, using a reporter gene driven by the 561 promoter, identified specific tyrosine residues to be essential for TLR3 signaling. This conclusion was further validated in permanent cell lines expressing tyrosine-mutant TLR3 proteins; in some of these cell lines dsRNA failed to induce the 561 mRNA. Our results provide the first demonstration of the importance of TLR3 cytoplasmic tyrosine residues in dsRNA signaling.